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INSTALLATION FOR SHAPING A PART AND APPLICATION 

TO HOT FORMING 

The present invention relates to an installation 
for shaping a part, which can be applied to hot forming 
methods . 

Hot forming methods are used for certain parts 
5 such as the hollow fan blades of a turbo-reactor, which 
are shaped from an assembly of three sheets of 
titanium, two of which constitute the skins of the 
blades whilst the third, intermediate, is worked into 
stiffeners which extend from one skin to the other in a 

10 cavity formed between them. The manufacture of these 
parts requires a hot diffusion bonding operation to 
unite the sheets at the leading and trailing edges, 
then the bulging of the internal cavity, still at high 
temperature, by progressive introduction of a gas such 

15 as argon or helium. This is carried out in specific 
presses comprising a lower die and an upper die which 
can be joined together to contain the preforms of the 
blades and to profile their shape. The dies are 
enclosed in a furnace and brought to the required 

20 temperature. The shaping time for the parts is several 
hours and, apart from the shaping stage, comprises 
fairly long stages for loading the preforms and placing 
them in the right position on the lower die, for re- 
heating the dies and the preforms each time the furnace 

25 is opened, and finally for extracting the shaped parts 
from the furnace. Reference can be made to the document 
EP-A-C 765 711 for a complete description of the 
manufacture of such holicw blades. 
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The aim of the invention is to raise the 
production rate of parts without having to multiply the 
number of shaping installations. To resume, the furnace 
is divided by an insulating wall into at least two 
5 compartments making it possible to carry out the 
operation of shaping one part in one of the 
compartments while another part is being introduced 
into the other and set to heat, or is extracted from 
it. Thus, one element of the operations linked to the 

10 shaping is carried out in concurrent operation time in 
a series production procedure. 

The shaping installation is more precisely 
characterised in that the furnace comprises two 
superposed parts, with one upper carrying part for the 

15 upper die and a lower part, carrying two examples of 
the lower die present in respective compartments, the 
upper part being mobile relative to the lower part in 
such a way that the upper die covers the examples of 
the lower die alternately, a dividing wall separating 

20 the compartments . 

In a preferred embodiment of the invention, the 
furnace is defined by a horizontally mobile plate 
carrying the examples of the lower die, a fixed wall 
comprising a lateral boundary and a roof, together with 

25 a vertically mobile wall, carrying the upper die and 
comprising a lateral boundary, connected through a 
drilling in the roof of the fixed wall and comprising 
the dividing wall, plus a roof. 

The invention will now be described in detail and 

30 will be better understood through reference to figures 
1, 2, 3, 4, 5 and 6 which show the main stages of a 



# 

3 



manufacturing process produced by means of the 
installation according to the invention, and the 
installation itself. 

The complete installation can be seen in figure 1. 
5 It comprises a lower plate 1, a fixed wall 2 and a 
mobile wall 3, which all three define a heating volume 
of a furnace chamber. The plate 1 carries two lower 
dies 4 and 5 placed close to each other and of similar 
shape for housing the preforms of the blades to be 

10 shaped. The fixed wall 2 comprises a lateral boundary 6 
whose lower edge goes down to the plate 1, and a roof 7 
drilled with a hole 8; finally, the mobile wall 3 
comprises a boundary 9 connected through the drilling 8 
and a roof 10 to which an upper die 11, complementary 

15 to the lower dies 4 or 5 , by creating with one or the 
o:her of them a shaping cavity for a blade preform, is 
attached to this roof 10. The means necessary for 
making the plate 1 slide horizontally and the mobile 
wall 3 slide vertically are the usual means and are not 

2 0 shown. 

The volume of the furnace enclosed by the plate 1 
and the walls 2 and 3 is divided into adjacent 
compartments, at least two in number (three in this 
embodiment) and with respective references 12, 13 and 
25 14. The central compartment 13 is inside the wall 9 and 
contains the upper die 11 and, at present, the second 
lower die 5; the left-hand compartment 12 contains the 
first lower die 4; the right-hand compartment 14 is 
empty, at present. Doors, not shown, are pierced 

3 0 through the boundary 6 to provide access to the left 

and right compartments 12 and 14 . Openings are made in 
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the boundary 9 of the central compartment to provide 
access to the lower dies 4, 5, and the upper die 11. 

In order to start up the process, a preform A is 
set on the first lower die 4 and submitted to heating 
5 after the furnace has been re-closed, and when the 
preform A and the lower die 4 have reached the shaping 
temperature, the mobile wall 3 is lifted, and then the 
plate 1 is moved to the right until the first die 4 has 
entered the central compartment 13 and arrives beneath 

10 the upper die 11; this state is shown in figure 2. The 
following operation consists of lowering the mobile 
wall 3 to join the upper die 11 to the first lower die 
4 and to re-close the cavity in which the preform A can 
be shaped. During this time, a second preform B is 

15 introduced into the right-hand compartment 14 and set 
on the second lower die 5, now in this compartment, 
where it is left to heat; this state is shown in 
f igure 3 . 

When the preform A has been shaped, the mobile 
20 wall 3 is lifted and the plate 1 is returned towards 
the left, which brings the first lower die 4, on which 
the first preform A remains in position, into the left 
compartment 12 while at the same time introducing the 
second preform B into the central compartment 13. Then 
25 the mobile wall 3 is lowered again so that the upper 
die re-closes, this time with the second lower die 5, 
the shaping cavity of the second preform B; this state 
can be seen in figure 4. 

The first preform A is then extracted and replaced 
30 by a third prefcrm C waiting in the left-hand 
compartment 12 until it has been heated and the second 
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preform B has been shaped. Then the stages already 
described are repeated for lifting the mobile wall 3 
(the state shown in figure 5) for moving the plate 1 
towards the right to place the third preform C beneath 
5 the upper die 11 and lowering the mobile wall 3 to re- 
close a shaping cavity for the third preform C, while 
rejecting the second preform B into the right-hand 
compartment 14; the resulting state is shown in figure 
6, and the process continues by extracting the second 

10 preform B and replacing it by a new one which will be 
left to heat up during the shaping of the third preform 
C. This process continues, always in the same way: two 
consecutive preforms will be treated at the same time, 
one being shaped in the central compartment 13 while 

15 another will be prepared in one of the lateral 
compartments on the left 12 or on the right 14, which 
will increase the rate of production substantially. 

It is possible to replace the to-and-fro movement 
of the plate 1, which requires three compartments being 

20 made, by a rotational movement inverting the positions 
of the lower dies 4 and 5, which does not need more 
than two furnace compartments. Other improvements to 
the embodiment envisaged these days can also be 
included without going beyond the domain of the 

25 invention. 



